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Carpentry

Integration PTE Component (Math)
Identify the objectives of the PTE lesson you are teaching

Building Construction Objective 04.03.14  
Students will be able to perform calculations using fractions and convert decimal fractions to common fractions.  
Building Construction Objective 09.02.1

Using a framing square the student will be able to calculate the length of a common rafter.
Define where the academic area and the PTE area meet

Students will apply the Pythagorean Theorem.  Students will work with ratios and proportions of the sides of a right triangle.  Students will also be able to retrieve information from a table. 
1. Assess students’ math awareness

By this time students have completed lessons and assessments in addition, subtraction, multiplication and division of whole numbers, common fractions and decimal fractions.  The students will have to use the Pythagorean Theorem and Pythagorean triples such as 3:4:5 and 5:12:13. Students have already used them when they worked on squaring concrete forms.  
2. Work through the embedded example
Students are building a shed with an 8’ span.  The students will frame a gable roof with a 6/12 pitch.  They will need to be able to calculate the length of the common rafter with a one foot overhang.  
3. Work through related, contextual examples
Teams of students are building a shed with an 8’ span. The students will frame a gable roof with a 6/12 pitch.  They will need to calculate the length of a common rafter with a one foot over hang
· Divide the span by 2 this gives a run of 4’+ 1’ for the over hang = 5’

· Look at the rafter table on the framing square, the multiplier for a 6/12 pitch is 13.42.                      

· 5 x 13.42 = 67.10” this gives you the length of the common rafter but  the tape measure is not divided it to 100ths, so now we need to convert the decimal to a common fraction.

Convert 67.10” to a measurement that can be read on a tape measure. 

1. 67.10 / 12 = 5.59167 or 5’59167” (because there are 12 inches in a foot)

2. .59167 X 12 = 7.10004” (because there are 12 inches in a foot)

3. .10004 X 16 = 1.6 which rounds to 2 (each inch is divided into 16ths and 2/16ths is 1/8th of an inch).

4. So 67.10” = 5’7-1/8” or 67-1/8” is the total line length from the ridge to the tail cut.  To get the length of the common rafter students will have to subtract ½ the thickness of the ridge from the total length to get the cut length of the rafter. Using a 2x6 for the ridge students will have to subtract ¾”.
5’7-1/8” – ¾” = 5’6-3/8”  

The student will measure this length from the toe cut at the ridge, to the heal on the tail cut.
4. Work through traditional math examples
When building a house with an 8/12 pitch and a 32 foot span, calculate the length of a common rafter with a 16” overhang.  
1. 32 / 2 = 16 feet run:  16’ + 16” = 17’ 4”  or 17.33 feet

2. On the framing square the multiplier for a 8/12 pitch is 14.42
3. 17.33 X 14.42 = 249.8986”

4. 249.8986 x 12 = 20.8249”

5. .8249 x 12 = 9.8988”

6. .8988 X 16 = 14.3803 or 14/16 = 7/8

7. Total length of common rafter 20’9-7/8” (or the length of the top chord of a truss)
5. Students demonstrate understanding

The students will complete a work sheet with three to five problems, including problems with different pitches, spans and overhangs
6. Formal assessment
The student will cut a common rafter with a given pitch, span and overhang.



























